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i E OESERFREMESIRN ABA AEERKE LS EHE A KRBT ENR VS0-MMT . 21T R ARG A BR
AHEFREZIRRE S H & PS/MMT 450K E 4558 R XRD.TGA .DSC.TEM F1 4l # % J7 3 ¢t 5 A 5| &
MAKEESHBATTRE . SRRV, ARABPEI N ABAXAT MMT W RZERELBTATH
EMM3ENERZENFE—F AT EEHESR S BE, B —HE MMT R4E 7R84 80, o B # & 5 ps/
MMT 406 2 4R MMT B 2XR S8 T S EFRP FEREEILIARE T LSO ZE, KE
FHILTEILETGRA S KRN PS BB L {2 B E7E MMT W 1 J2 |, 484 MMT A2 £/ PS #9537 T

BEASTHSHEE PSAH.
X@A MMTRREIEN, XIRE, ALRRE

iR 90 SERY, BAFEHARAERHET
FRiE-6/3% B+ (MMT) 496 2 & 0 8, HULBR
BOAERE RS -6 B REE R EE .
Hitt, R Z ARBERMREYIRR
F_REBMZ Y REZEYSUREREY
R BLIR T 8 R0 BEL B 5 4 SRR BE L 2 RS )/MMT
WAEEMBRF BRI FENSBERESY
RESEHE K EZRIMHIERAEREHAKRE
SRR RBER. VI, FRETTR
FHF R R 2 B 46 2 AL R 0 MMT #4713,
FBEMMT F 23 E>FARANRBRTFESYS
MMT K EREZE A RFHEE & . RAHX™MT
ERESETREBENS MMT & iE 243857
SRAMZEPFEMRES B E MMT & BRIE 4
BRI, —BERASEEBEFTUERBEL
Hp BE YEEYEFEREN PEHEX MY
T4k 318 MMT M ZRIB RIEEEM, YR &Y
S| AN,MMT B9 2RI BEA L B & , & = 5] 88 1 B
MMT KRR E B & R iRk M BB R
£38 MMT A B LW EANBRS, BOr il
T MMT R RS 8 B3 5 401, B4R
HE AR AREK X FEERERRAK MMT P 8
—ERBFRETEMESANMEMAR . EXAE X
BB ERART MMT M F ZE L, #—455]
REEHFTAEZARERES, FRRAGYE MMT

MAERE LA, AR T MMT B3 & 458, E
FRAARESE MM EHK . EaTFREN .

AXRARBEIRZAFI RABEREGMHET
PS/MMT 49K 8 &4k, tH LR B A3 R+ MMT
R RIBE LA B MMT FI 3L B R TR 24T T %
£, F WAk ESHMEHEMRERERTTE
1E .

1 XBHES

1.1 EEFRMSEH
NaBEFBR L (EBFRHEER CEC AR
105 mmol/100 g) , WEE R+, TR E ML B,
R, Tl s, BEREES; RE_RTHEK
EhEREL (AIBA) b4, B R BALERF 4 8 i
R, ot , B4R T TR,
e, ;AL sk ERE L ).
1.2 AFHRIEFHHE
WA E 1.5 ¢ Na-MMT, - H(TE 100 mL £ 5
Fok, e, HIR 25C, A —E B #Y AIBA K
VWL RIFEE 30 min, BOURE,BEETF

KPR 3 K, AR B E R ABA, BEAWTLRN A

BB B EH, RN VSO-MMT; FEMRB T E
SFRBEE, H VS0-MMT 5 Na-MMT Z 8 # &
EZITHB ABBARNGERE.
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1.3 IEESHE PSMMT AKX HEAHHE

HELB I RBASI EA VS0-MMT E #
IYBE 100 mL B F KT MAB BT RET.
B B EENRERBENEY ,HE
25CHEHE 5 min, HIA 0.75 g FL4LF SDS(FETF 20
mLAKH), RIEIA 30 g St, FBB KB E 70C
B4 4h R THIE IMT FE KSR 45
BRLF, BT — TSR AR E &L
BELFBNEREEFRKERERKUREER
MABEF, BAZERERE VCTEZETRE
FEAIE S, PRI PSY/MMT (L) ; HR i3
WHMA 10% R MEBFRBAERY, S8,
AEBFAREMEHIR, 0CTHEZ TH 24 h,
BERETY, FRi0H PS/MMT(Y) .
1.4 Wik 5RIE

Fi XD-98(Philip X Y& )X 52847 5 2
B ERE 4, BREREN 2(°)/min, X =
0.02°, ¥4 Cu, B K = 36 kV, B Il = 30 mA B4,
1,0,32, ;M AR R A Coulter B2 E ;
HZBF JEM-1200EX R FE2MBENENKE S
MEHEOMEH, A E SRR A SR,
A PLBOR RS S, I E 80 kV; R
E PE DSC-7 ##E A | A 5| £ V50-MMT R #5
Rl , MRS A, FHREEE 20 K/min; #§ PS/MMT
(B F—FERMEE®EMES, MA+NEE=
B 0 CRIZIBEH  ERELERE AT
AEBWZEBRS,ABANTEERZERERS
HETHRPBEINEHESFHE L E LW PS. AT
ERBAKE SR, HHIRY MU B R PS IR
EERLIAEEM PSS TREGTFRITH
52 B Waters-150 RIS B & A%, X
THF AR, W8 1| mL/min; PS # MMT i 2 E¥
B RREHEN L EWE, LSk mRER,
BAE y RS

W,-W xa
X =@ < (1o a ¥ 10%

Hy w Mk EAHHERXMIBEENRE,
W, B E ARG R E; « APRESHH
B MMT &8 2 & 2% 2 4000 v/min B0 3
min, PEB LM EE, DELARSAREE
ENBE A HRBEIRNBENL.

2 ERE5WiE

2.1 ABRBIRAOHERE
B 1 yHE TS5 AN AIBA B8 7R,
AIBA A TR EH —MEHM . K1 HHET MMT
BRWEF MMT FE E# & 547, 7T W MMT R B
E# A R, B, % ATBA BEMCINA B MMT 812
WA L,AIBA ST T5 MMT i B THR A /ERMEE
W B, ATBA LIE FEMERARE MMTH R E L.
H,N,., _NH,
G>—|—N=N—|4 Cl™
H, NH,

Cl-
N

Fig. 1 The structure of initiator AIBA

Table 1 The & voltage of MMT suspension

Sample 8 voltage {mV)

MMT suspension -45.1

¥ XRD i EH dy, ¥ 5] B MMT 2 [ B
B9 A/ AR HE Bragg K A = 2dsind, HER LM
REBEAE K ,20 W/, do, BMEE /NS, K2
N8R B 2 B Na-MMT 5B TRERERG &
) VSO-MMT #9 XRD & . iy B 7 1, V50-MMT 5
Na-MMT A8 K , 3 J2 18] BE M, Na-MMT i 1.2 nm 3
ME) 1.5 nm, .88 AIBA 5+F 5 Na® RAEZHRIBEA
HADFEBELMEREZE. B T— AIBA 2 F
KA EER0.34 o™ HESERW MHER
FROEMA, RO AIBA A FEEHE LT EET
ERESAIHRFESSNEERAIFERLIHOAE
E.
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Fig. 2 The XRD patterns of Na-MMT and V50-MMT

& 3 & Na-MMT 5 V50-MMT B TGA HIFRAE
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KEIRE . 8 BB (100 - 600C) FFEBK L+ Z (6
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BV RERMAE, B=E(>6200C) 3
LKW RE NERTUESL, EF
B ,Na-MMT JLP- AL HE, T V50-MMT B K E A
FEEPERXTMHBR. ARG TFERLIERK
ABA AT &R . BRAREIRFENY
BRFAER, BRRBREE, —RTBR" HRA
REERBEFH MMT PERLERNNSE, B
HEMESRREMRITEBEINRANAERR
5% 10% . FIoF AR AFRERR B AIBA &£
MMT EREAIARE N 0.113 g/gMMT, B FF 5 &
HABMERMERK.
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Fig. 3 The TGA curve of Na-MMT and V50-MMT
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Fig. 4 The DSC curve of V50-MMT
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Fig. 5 The exchange rate of V-50 to Na*
Absorption temperature 25°C

2.2 V50-MMT S| EHNEZEILARS
HEZERSRUEMFE LR ENEL,
WA 6. W, X FHEERH AIBA, £ MMT A3
IR B 1 BT N B R A B AR Y B R R AL R S R
&, EA A BT SRS R 697 1 K . Sl et B8
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Fig. 6 The conversion of emulsion polymerization initiated by AIBA
and V50-MMT

BEfGHE T H &2 B MMT B RIBEM 1L,
ZRNE 7 R ZMEEX 1.2 am 4 Na-MMT &
TZBEFRESBEAKPERB TR, K 4, %
W, UL MMT E KPP RBTLR/E, 5 mA
AIBA &, @ T AIBA 5 Na* RAEXH HEH AT

MMTHFEZH, SB MMT S BHE—&E, LB
[BIBE 7 1.5 nm. Z 3L 4E%) SDS LI R EB-E K s i

A, ZHELFEEAEE, XIRE AIBA 2T 5
Wi E A MMT R BBl E4E —&,SDS 5 &t
BT ARBERMAS VSO-MMT B ERIE TE RS K
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MG, do R EERME AHERSIESR,
ABAGTHAEREBHE. I X S ARES.H
£ T MMT B E B854, X {55F B MMT
BEZLEHNE  KXBERBEN 1.6 nm. B LIE
R BEERSNAMNESR I—FoREHEH
MMT 34 Sk .

12.1563
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Fig. 7 The change of space between layers of MMT during
preparation

a)Na-MMT; b)MMT suspension; ¢) AIBA added to the suspension;
d)SDS solution and St were added to the suspension; e)PS/MMT(L)

B EERAKEREIE T MMT FFL B
FR2MTL. NE 8 R, 2BF 5B Na-
MMT B EBEFERLREEZ S, BYNT
1um.BIA AIBA 5, MMT RERH HEEKS
10 ~ 100 pm. i 3B -5 KR J5 SR BRI 238 i E 100
nm Z2 4 XA — MR R ILA R A B R/
i XSChR ERER B MMT. S E S 3L
EEHELILQ x10° /min) BL,BOE LEH
LI B R 4y AT N B A3 AR, RT O 100 nm A&
A.BCFBIAMNNESRE. EFNOBHFEER
BERMBEEAHME,BERITHEL pm T,
WHESTRERNG . BREZHK MMT AT #
B
2.3 PS/MMT R ABRES~HMANEN

Eo(a)ML)AHTRERMEESFLEMA
BHEEHEERE AR, MMT B3 AR A
MOREER MMTHEESAREFERH
Wi, EEERIABEFHER, HNALERT LR
T IJLNMMT IR B, B — 1 MMT K E E" &
K7EHEILFLER T .

RE TEM B M E A AR MMT i B4
BHORA MMT MEESEWNARNEEMNE, &
ISR BHETE L, B EEH LTI SR

—®— Na-MMT

—0— V50-MMT
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—<— Paticipate of centrifugation
—v— Contain of centrifigation
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Fig 8 The change of particle size of MMT and emulsion during
preparation

Fig. 9 The TEM images of MMT layers in emulsion

AEBNAERE SRS EARNBERE. ZER D
2 FiR AT, BEE MMT & B a9 m, REHH
MMT 4 FLIBORE F 69 B0 3 0, 7 A (R 89 30 2
T, B LU REZEEE .

Table 2 The stability of emulsion

The content of MMT{ wi% )

0 5 10

The ratio of sedimentation
to the emulsion(wt% )

0 10.4 23.9

BI04 H T PSMMT EAM B SE8ET
B TEM B R . P BEMALEN MMT, 1T LA
B, MMT IR EXH. S5 8E PS Bk
R ERNEEENLAARETTHRES  RE
EILTEILE KA E.

H— S EEARZER L EBWIKRESHH
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PSR BFRIN, KB PS EEB M
HEKEMMT HEL JFAREE MMT & B X,
PS MR R EZEE L.

100 nm

Fig. 10 TEM picture of PS/MMT nanocomposite

Table 3 The grafted coefficient of PS on the layers of MMT on the layers
of MMT

PS/MMT nanocomposite( wt % )

Sample
3 5 10

Grafted coefficient y (%) 44,23 47.62 69.06

ARFB LT BANKESHE P HAR
PSHEMERBELIELEN SO FREEST
B 4 fon LB BEERBRATIAN

BN, P A FREFEE, EHRH3 R
MET, ERESHTEREH PS A ERN S
FEANBERUATES G AERREHERB
tHE AR, B TERL A RS, S
RAEEKIE NSRS FRE RS,

Table 4 The average molecular weight and molecular distribution of PS
obtained from the nanocomposite extraction and PS grafted on the layers of
MMT

Sample M, x107*  M,x10"* MM,
PS/V50-MMTS % {free) 119.97 31.58 3.60
PS/V50-MMT10% ( free) 69.31 13.82 5.01
PS/V50-MMT5 % ( grafted) 131.82 29.07 4.53
PS/V50 MMT10% ( grafted) 83.84 14.38 5.82

P ERTFREREZNR , FINEE FX®KEA,
fEEHS 5] & AIBA FAERTE MMT B R B Z 18 2 AL
RBREFEN, AN EEZHAREEEE
PS/MMT AKX B A5 ¥ ¥ ER A I P, MMT 2
S RPBRASR, — A EHBET & B
4. 5—FE MMT 3B L EREMYKE
AR F MMT BRI 858 TF PS Bk
FLOEEEEAILNRRZEHILIGRZE, KE
RILFZILE MRS EHRE SR, 8
EMPSHEREFRTAFE LN PSHITRER
SFERATHEEZD . BEEFR LB L PS
BEAESMSFREMEEN FRAT.
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THE PREPARATION OF MMT-SUPPORTED INITIATOR AND ITS
APPLICATION IN THE EMULSION POLYMERIZATION OF STYRENE

YANG Jintao, FAN Hong, BU Zhiyang, LI Bogeng
( State Key Laboratory of Chemical Engineering , Zhejiang University, Hangzhou 310027)

Abstract Supported initiator was synthesized by exchange of Na® and initiator 2, 2’-azobis ( 2-methylpropion-
amidine) dihydrochloride (AIBA).The MMT-supported initiator was used to initiate the emulsion polymerization of
styrene and prepare PS/MMT nanocomposite. The clay-supported initiator and the structure of PS/MMT
nanocomposite were characterized by XRD, TGA, DSC, TEM and extraction method. The results indicated the
successful intercalation of initiator molecules in the galleries of clay layers since the MMT-supported initiator showed
increased d-spacing values and more weight loss in the temperature range of 200 ~ 600%C . During polymerization, the
initiator intercalated in the layers of MMT decomposed to produce radicals that initiated the polymerization of
styrene . The decomposition of initiator also caused the exfoliation of MMT layers . In the PS/MMT emulsion, the layers
of MMT were adhered on the surface of polymer particles. The final nanocomposites were formed by coagulation and
melting . In nanocomposites , the layers of MMT were uniformly dispersed in polymer matrix. Some MMT layers were
fully exfoliated into individual ones, and the others dominantly existed as nano-aggregates with thickness of around
10 ~ 20 nm. The results of extraction experiment showed that a great deal of PS chains was grafted on the layers of
MMT. The molecular weight and molecular weight distribution of PS grafted on the layers of MMT were different from
those of the freeps polymer.

Key words MMT-supported initiator, Styrene, Emulsion polymerization



